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ABSTRACT: Geoprocessing is based on a framework of data transformation. The fundamental purpose of 
geoprocessing is to allow us to automate the GIS tasks. Almost all uses of GIS involve the repetition of work, 
and this creates the need for methods to automate, document, and share multiple-step procedures known as 
workflows. Geoprocessing supports the automation of workflows by providing a rich set of tools and a 
mechanism to combine a series of tools in a sequence of operations using models and scripts. INCOIS has 
started and automated the Geoprocessing framework for the INCOIS Web Services. All these tasks and 
resulted new datasets is a need and to be represented on a user-friendly interface in order to analyze and do 
further rectification and changes. 
A user-friendly interface using geo-spatial technologies and java based desktop application is a handy 
tool for processing and analyzing the spatial data of INCOIS Web Services viz., Argo Float Data and value-
added Products, Potential Fishing Zone (PFZ), Ocean State Forecast (OSF), Tsunami Advisories to 
download and generate spatial data, layers, images with the application for identification, analyzing, 
editing, geoprocessing of Argo floats positions, trajectories, fishing zones, wave directions, wind directions, 
etc. This application provides with all basic GIS functionalities like Zoom In and Zoom out, Pan, 
measurement, pixel value information, etc. The application also helps in exporting the spatial data into user 
required format as well as creation of spatial maps with identified fishing zones, Argo float positions, etc. 
Keywords: ArcGIS, ArcSDE, ArcObjects, Geoprocessing, Java (Swings), Netbeans, Oracle Spatial.  
1. INTRODUCTION 
Indian National Centre for Ocean 
Information Services (INCOIS) website 
(www.incois.gov.in) has matured as a major mode 
of delivery for ocean data, information and 
advisory services like Argo Float Data and value-
added Products, Potential Fishing Zone (PFZ), 
Ocean State Forecast (OSF) and Early Warning 
System for Tsunamis in addition to various value-
added services. INCOIS is the National 
Oceanography Data Centre which receives real-
time oceanographic data from both Satellite and 
in-situ platforms. INCOIS has been disseminating 
the advisory services and data through various 
modes of which the web-based services is the prime 
disseminating platform. The INCOIS web site is a 
multi-lingual and online information delivery 
system with WebGIS enabled services that enable 
users to query, analyze, visualize and download 
ocean data, information and advisories for their 
regions of interest.  
1.1: Purpose: The increasing importance of GIS 
across disciplines is placing additional emphasis on 
the need to Georeferencing useful analogue 
materials that are often left to atrophy in map 
collections and libraries. Typically, Georeferencing 
is a time- and labour-intensive process whereby 
users manually determine in unreferenced data a 
series of control points that can also be identified in 
referenced data. This is usually performed in a 
desktop GIS package and therefore requires 
significant process overhead. This paper presents A 
user-friendly interface using geo-spatial 
technologies and java based desktop application is 
a handy tool for processing and analyzing the 
spatial data of INCOIS Web Services viz., Argo 
Float Data and value-added Products, Potential 
Fishing Zone (PFZ), Ocean State Forecast (OSF), 
Tsunami Advisories to download and generate 
spatial data, layers, images with the application for 
identification, analyzing, editing, geoprocessing of 
Argo floats positions, trajectories, fishing zones, 
wave directions, wind directions, etc. This 
application provides with all basic GIS 
functionalities like Zoom In and Zoom out, Pan, 
measurement, pixel value information, etc. The 
application also helps in exporting the spatial data 
into user required format as well as creation of 
spatial maps with identified fishing zones, Argo 
float positions, etc.  
1.2: Existing System: GIS is extensively used in 
the existing INCOIS Web Services for generation 
of Argo Float Positions, Trajectories, PFZ Forecast, 
OSF Wave Forecasts. All these information is 
generated in individual GIS based applications & 
labs. In order to get these forecasts information 
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together in one Graphical User Interface, a desktop 
based application is required for the generation & 
Geoprocessing of these spatial datasets 
1.3: Proposed System: A Desktop application is 
developed using java & ArcObjects which enables 
the users using Geoprocessing tools for handling 
spatial data by uploading (*.csv) file to create Argo 
float profile positions and generate trajectories and 
the same is retrieved and displayed as a map and 
provides options to modify it. And by uploading 
shapefile to show The Potential Fishing Zone 
(PFZ) lines and to calculate the distance between 
landing centre and potential fishing zone, by 
uploading raster images to identify the Sea Surface 
Temperature (SST) and Chlorophyll value which 
helps to give advisories to people. And by 
uploading shapefile to Ocean State Forecast (OSF) 
is another task to forecast the wave directions & its 
effect on sea which helps to give advisories for the 
people travelling on water bodies. 
It provides with all the basic GIS 
functionalities like Zoom In and Zoom Out, Pan, 
Measurement, Pixel value information, etc., 
Geoprocessing functionalities like colour, 
symbology, size, projection, etc. and also helps in 
exporting the satellite data into user required 
format as well as creation of spatial maps. 
After generating, these spatial datasets are to 
be getting published in ArcGIS Server for Web 
GIS applications and provide access to the public/ 
internet users. 
2.  OBJECTIVES: 
 Creating a Spatial Database related to 
PFZ, Argo and OSF services. 
 To develop a desktop application for 
performing geo-processing tasks. 
  To perform data analysis & validations of 
the input datasets. 
 Applying projections, symbology, 
legends, etc to the layers. 
 Display of the spatial results in a 
Graphical User Interface (GUI). 
 Provide option to download the map 
documents. 
3. STUDY AREA AND METHODOLOGY 
Geographic Information Systems  
             We are presently at the beginning of the 
twenty first century with the fast growing trends in 
computer technology information systems and 
virtual world to obtain data about the physical and 
cultural worlds, and to use these data to do research 
or to solve practical problems. The current digital 
and analogue electronic devices facilitate the 
inventory of resources and the rapid execution of 
arithmetic or logical operations. These Information 
Systems are undergoing much improvement and 
they are able to create, manipulate, store and use 
spatial data much faster and at rapid rate as 
compared to conventional methods.  
            An Information System, a collection of data 
and tools for working with those data, contains data 
in analogue form or digital form about the 
phenomena in the real world. Our perception of the 
world through selection, generalization and 
synthesis give us information and the 
representation of this information that is, the data 
constitutes a model of those phenomena. So the 
collection of data, the data base is a physical 
repository of varied views of the real world 
representing our knowledge at one point in time. 
Information is derived from the individual data 
elements in a database, the information directly 
apparent i.e. information is produced from data by 
our thought processes, institution or whatever 
based on our knowledge. Therefore in a data base 
context the terms data, information and knowledge 
are differentiated. It can be summarized that the 
data is very important and added value as we 
progress from data to information, to knowledge. 
The data, which has many origins and forms, may 
be any of the following:  
1. Real, for example the terrain conditions 
etc.  
2. Captured, i.e. recorded digital data from 
remote sensing satellites or Arial 
photographs of any area.  
3. Interpreted, i.e. land use from remote 
sensing data.  
4. Encoded i.e. recordings of rain-gauge 
data, depth of well data etc.  
5. Structured or organized such as tables 
about conditions of particular watershed.  
6. Geographic information systems (GIS) 
technology can be used for scientific 
investigations, resource management, and 
development planning e.g. a GIS might 
allow emergency planners to easily 
calculate emergency response times in the 
event of a natural disaster, or might be 
used to find wetlands that need protection 
from pollution.  
ArcObjects 
ArcObjects is a set of platform 
independent; component based geographic data 
models written in C++. ArcObjects offer services 
to support and build geographic information system 
(GIS) solutions and are the foundation of the 
ArcGIS family of products evolved progressively 
to suit the requirements of GIS developers and 
users.   
 ArcObjects services can be categorized as base 
services, data access, map analysis, map 
presentation, developer components and Web 
development framework, and user interface and 
extensions. The services are organized under 
ArcGIS Desktop, ArcGIS Engine, and 
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ArcGIS Server to tailor the needs of the GIS 
developer. 
 
Fig 1: ArcObjects architecture 
Stand-alone desktop application developers  
We can use the ArcObjects Software 
Development Kit (SDK) for the Java Platform to 
successfully build custom desktop applications. 
There is a wide variety of applications that can 
be built, ranging from graphical user interface 
(GUI) applications to command line, batch-
driven applications. GUI applications use the 
extensive ArcGIS Engine controls. These 
controls include the requirements to build a 
sophisticated front-end application. You can 
leverage the Java platform to integrate the 
ArcGIS Engine controls with other third-party 
components and create a unique user interface 
for your custom ArcGIS Engine application. 
The following screen shot shows an application 
built using the MapControl, PageLayoutControl, 
ToolbarControl, and TOCControl: 
 
Fig 2: Basic application 
ArcGIS Engine Developer Kit is a collection of 
embeddable GIS components and developer 
resources that can be used to extend ArcGIS or 
build your own applications. Developers use 
ArcGIS Engine to deploy GIS data, maps, and 
geoprocessing scripts in desktop or mobile 
applications using application programming 
interfaces (APIs) for .NET, Java, and C++. 
This topic describes the steps to install ArcGIS 
Engine and ArcObjects SDK for Java to 
develop geographic information solutions. 
ArcSDE 
ArcSDE enables organizations to 
move from a traditional approach — managing 
a separate collection of geographic data files — 
to an integrated environment in which one can 
manage spatial data as a continuous database: 
accessible to the entire organization 
simultaneously and easily publishable on 
the Web. 
ArcSDE (Spatial Database Engine) 
technology is a core component of ArcGIS for 
Server. It manages spatial data in a relational 
database management system (RDBMS) and 
enables it to be accessed by ArcGIS clients. It is the 
technology that provides the framework to support 
long transactions, which facilitates the versioned 
editing environment in multiuser geodatabases. 
The geodatabase is the primary data storage model 
for ArcGIS; it provides a single central location to 
access and manage spatial data. 
Geoprocessing 
Geoprocessing is a fundamental part of 
ArcGIS. Whether you are a new user or an old pro, 
geoprocessing is an essential part of day-today 
work with ArcGIS. Geoprocessing provides the 
data analysis, data management, and data 
conversion tools necessary for all GIS users 
including ArcObjects developers. Within programs 
it is often necessary to manipulate and analyze 
geographic data by transforming the coordinate 
system by projecting datasets from one projection 
to another, adding fields to a table, or creating 
buffer zones around features. ArcGIS 9 includes 
hundreds of geoprocessing tools for performing 
such tasks. This article describes how ArcGIS 
Desktop and ArcGIS Engine users can use 
Geoprocessing tools in ArcObjects applications. 
 
Fig 3:   Geoprocessing Tool 
The Geoprocessor 
The geoprocessor is the main object that simplifies 
the task of executing a geoprocessing tool. This 
object is the single access point for the execution of 
any geoprocessing tool in ArcGIS. The 
geoprocessor is a coarse-grained object containing 
properties and methods that make it possible to 
 Execute tools. 
 Set global environment settings. 
 Examine the resulting messages. 
 Perform batch processing. 
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 Access data properties. 
Toolboxes define the set of tools for the 
geoprocessor. Toolboxes can be added and 
removed from the geoprocessor. The geoprocessor 
object can be accessed via any system language 
including Microsoft Visual Basic, Microsoft .NET, 
and Java. For the purposes of this article, all code 
listings use C#. Links to the help for Java 
developers are also provided in ―Additional 
Resources for Programming with Geoprocessing 
Tools‖ (see the PDF document that accompanies 
the online version of this article at 
www.esri.com/arcuser.) ArcGIS 9.2 includes a new 
.NET assembly called the ESRI. ArcGIS. 
Geoprocessor. This assembly contains a managed 
class called the Geoprocessor. 
Each toolbox provided by ESRI is also represented 
by a managed assembly. In each toolbox assembly, 
there are classes representing each geoprocessing 
tool. Tool classes are used to set up and run a tool 
with the geoprocessor. The code in Listing 1 shows 
how to set up the buffer tool and execute it with the 
geoprocessor. 
Running Custom Tools 
Custom tools, such as model tools and script tools, 
can be executed from custom toolboxes. Using the 
integrated development environment (IDE) 
framework in Visual Studio, .NET, Java users can 
generate a Geoprocessing assembly to represent 
any custom toolbox by using the ArcGIS Toolbox 
reference dialog box. 
Execute a Tool by Name 
Generating a geoprocessing assembly is not 
required to represent a custom toolbox. There is an 
alternative way to use the Execute() method on the 
geoprocessor. The Execute() method is overloaded 
[i.e., multiple methods in the same class that share 
the same name but have different parameter lists] 
and has an additional argument list that allows 
users to execute a tool by specifying the tool name, 
the parameters of the tool, and the ITrack Cancel 
interface. In this case, the toolbox must be added to 
the geoprocessor and the parameters are provided 
as a variant array where the parameters are 
supplied in the same order as the tool usage. 
Listing 2 shows an example of executing the 
Calculate BestPath model tool, which is located in 
the BestPath toolbox. 
 The purpose of this project is to apply the 
ArcObjects programming techniques to 
solve a particular task of Geoprocessing 
the ARGO, OSF, PFZ advisories through 
raw data coming to INCOIS. 
 For inserting of these spatial datasets the 
data has been structured into Oracle 
database using ArcSDE and connection 
has been established between application 
interface and spatial data. 
 To access, update of all these datasets for 
INCOIS web Services an interface is 
developed using Arc engine (ArcObjects 
with java)  
Procedure to create enterprise geodatabase 
 Creating a spatial database with an 
ArcSDE service 
These instructions allow you to create an 
ArcSDE enterprise geodatabase using an ArcSDE 
service.  
1. Click the ArcToolBox then Data 
management tools in the ArcMap.  
2.  Double-click Create Enterprise 
Geodatabase to open the Spatial Database 
Connection Properties dialog box.  
 
Fig 4: Create Enterprise Geodatabase in ArcMap  
Geoprocessing Desktop Application for INCOIS Web Services. 
 
Asian Journal of Multidisciplinary Studies, 3(8) August, 2015 38 
3. Select Oracle as Database Platform. 
4. Type the name for instance, geodatabase administrator and tablespace name. 
5. Select authorization file. 
6. Click OK. 
4. SAMPLE CODE 
Code for license 
 Static void initializeArcGISLicenses () { 
                 Try { 
                    EngineInitializer.initializeVisualBeans (); 
                      Final AoInitialize aoInit = new AoInitialize (); 
        If (aoInit.isProductCodeAvailable 
(esriLicenseProductCode.esriLicenseProductCodeArcIn   fo) == 
esriLicenseStatus.esriLicenseAvailable)  aoInit.initialize 
(esriLicenseProductCode.esriLicenseProductCodeArcInfo); 
} else if (aoInit.isProductCodeAvailable 
(esriLicenseProductCode.esriLicenseProductCodeArcEditor) == 
esriLicenseStatus.esriLicenseAvailable) {aoInit.initialize 
(esriLicenseProductCode.esriLicenseProductCodeArcEditor); 
} else if (aoInit.isProductCodeAvailable 
(esriLicenseProductCode.esriLicenseProductCodeArcView   == 
esriLicenseStatus.esriLicenseAvailable) {aoInit.initialize 
(esriLicenseProductCode.esriLicenseProductCodeArcView); 
} else if (aoInit.isProductCodeAvailable 
(esriLicenseProductCode.esriLicenseProductCodeEngine) == 
esriLicenseStatus.esriLicenseAvailable) {aoInit.initialize 
(esriLicenseProductCode.esriLicenseProductCodeEngine);}  
             else { 
              System.err.println ("NO LICENSE available");} 
            //com.esri.arcgis.system.AoInitialize ao = new com.esri.arcgis.system.AoInitialize (); 
           //ao.initialize                  
 com.esri.arcgis.system.esriLicenseProductCode.esriLicenseProductCodeEngine); 
} catch (Exception e) { 
e.printStackTrace ();} 
Code for main method 
public static void main(String args[]) { 
/* Set the Nimbus look and feel */ 
 try { 
for (javax.swing.UIManager.LookAndFeelInfo info :             
javax.swing.UIManager.getInstalledLookAndFeels()) { 
if ("Nimbus".equals(info.getName())) { 
javax.swing.UIManager.setLookAndFeel(info.getClassName()); 
break; } } 
} catch (ClassNotFoundException ex) {    
java.util.logging.Logger.getLogger(GISProject1.class.getName()).log(java.util.logging.Level.SEVERE
, null, ex); } 
java.awt.EventQueue.invokeLater(new Runnable() { 
 public void run() { 
try { 
EngineInitializer.initializeVisualBeans(); 
UIManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName()); 
AoInitialize aoInit = new AoInitialize(); 
initializeArcGISLicenses(aoInit);  
} catch (Exception ex) { 
System.out.println("Sample failed: " + ex.getMessage()); 
ex.printStackTrace();} 
 new GISProject1().setVisible(true); }  }); } 
User Interface for accessing and editing of spatial datasets 
(a) Open a SDE connection with the server API 
The following code example uses ArcObjects to connect directly to ArcSDE and get datasets rather than 
using the MapServer object to get the ArcSDE layers in a map. 
 Create a WorkspaceFactory object in the server's context. See the following code example: 
[Java] 
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IWorkspaceFactory pWorkspaceFactory = new IWorkspaceFactoryProxy 
    (context.createObject("esriDataSourcesGDB.SdeWorkspaceFactory")); 
 Create an instance of a PropertySet for an Oracle ArcSDE connection. The PropertySet acts as an array 
of keyed values that ArcSDE uses from which to collect the connection values. See the following code 
example: 
[Java] 
PropertySet propSet = new PropertySet(context.createObject("esrisystem.PropertySet")) ; 
propSet.setProperty("SERVER", "Uday"); 
propSet.setProperty("INSTANCE", "ORCL"); 
propSet.setProperty("DATABASE", ""); 
propSet.setProperty("USER", "sde"); 
propSet.setProperty("PASSWORD", "sde"); 
propSet.setProperty("VERSION", "SDE.DEFAULT"); 
Geoprocessing 
 code example showing how to access the Clip tool and set its parameters: 
import com.esri.arcgis.geoprocessing.GeoProcessor; 
import com.esri.arcgis.geoprocessing.tools.analysistools.Clip; 
// Initialize the geoprocessor. 
GeoProcessor gp = new GeoProcessor(); 
Clip clip = new Clip(); 
clip.setInFeatures = "c:/data/mjrroads.shp"; 
clip.setClipFeatures = "c:/data/coasts.shp"; 
clip.setOutFeatureClass = "c:/output/clipOutput.shp"; 
code example showing how to access the symbol 
simpleRenderer = new SimpleRenderer(); 
//Set its symbol from the styleGalleryItem 
simpleRenderer.setSymbolByRef((ISymbol) styleGalleryItem.getItem()); 
geoFeatureLayer = (IGeoFeatureLayer) featureLayer; 
//Set the renderer into the geoFeatureLayer 
geoFeatureLayer.setRendererByRef((IFeatureRenderer) simpleRenderer); 
//Fire contents changed event that the TOCControl listens to 
mapBean.getActiveView().contentsChanged(); 
//Refresh the display 
mapBean.refresh(esriViewDrawPhase.esriViewGeography, null, null); 
code example showing how to access the Color and size of symbol 
ISimpleMarkerSymbol simpleMarkerSym = new SimpleMarkerSymbol();                                                    
simpleMarkerSym.setStyle(esriSimpleFillStyle.esriSFSSolid); simpleMarkerSym.setOutline(true); 
simpleMarkerSym.setSize(5);                                               
simpleMarkerSym.setColor((IColor)styleGalleryItem.getItem()); 
Python code to convert points to line shapefile 
# Name: PointsToLine.py 
# Description: Convert point features into line features 
# Author: ESRI 
# Import system modules 
import arcpy 
from arcpy import env 
# Set environment settings 
env.workspace = "Database Connections\Connection to orcl.sde" 
# Set local variables 
inFeatures = "SDE.sdeshape1" 
outFeatures = "Database Connections\Connection to orcl.sde\SDE.sdeshape1_PointsToLine" 
lineField = "WMO_NUMBER" 
sortField = "SURFACE_DA" 
# Execute PointsToLine 
arcpy.PointsToLine_management(inFeatures, outFeatures, lineField, sortField 
5. IMPLEMENTATION AND RESULTS 
The Basic Application has PFZ, ARGO and OSF services. 
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 Fig 5: Application with base map and services. 
Browse (*.csv) file (is having data columns object_id, wmo number, surface_da (date), longitude, latitude, 
dep_loc (location), and nation) for Adding ARGO Float Profile positions and browse location to save and give 
name for output shapefile 
 
              Fig 6: Creation of ARGO float Profile positions from (*.csv) file in NetBeans. 
 
 Fig 7: Application with base map and ARGO Float Profile Positions as a layer 
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To generate the ARGO float trajectories from ARGO float profile positions shapefile to each ARGO float 
(wmo_number) sorting by surface_da (date) automatically. The generated ARGO float trajectories will be added 
to the map as a layer. 
 
Fig 8: Application with base map and ARGO Float Trajectories as a layer 
Then modify ARGO float profile positions and trajectories by using Geoprocessing tools like applying 
projection, symbology, labelling, etc., save this for future reference. 
Choose pfzlines as a layer then add landing centres and sectors to identify the nearest  landing centre to potential 
fishing zone in a sector by calculate the distance between them. 
 
 Fig 9: Application with base map and Pfzlines, landing centres, sectors are as layers 
Select a landing centre point to measure the distance to potential fishing zone and then Select nearest pfzline as 
endpoint to measure the distance in that sector. 
Browse the shapefile to display wave forecast as a layer. 
Apply geoprocessing tools to identify wave direction and delete unwanted features then modify and save it as 
required format.  
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 Fig 10: Application with base map and wave forecast then Modify the features by applying line 
symbols 
 
 Fig 11: After modify the features. 
6. CONCLUSION 
Systematically reviewing the ―Geoprocessing 
Desktop Application for INCOIS Web Services” 
environment provided many immediate payoffs for 
better usage at ARGO, PFZ and OSF Services. We 
proceeded through the ArcObjects/ArcSDE 
manuals and verified the basics, followed by 
review of ESRI Conference technical workshops & 
general recommendations. We documented our 
findings and now have a large store of information 
to help us quickly understand and fix problems. 
Throughout the review we documented problems 
that we and users were experiencing and searched 
the knowledge base and user forum for specific 
suggestions. We tested changes, implemented 
fixes, developed a Geoprocessing tool, and 
streamlined its procedures. There are still many 
more things that we would like to accomplish to 
ease upcoming Geoprocessing tools & new 
products for users. 
This GIS Desktop Application developed is 
highly accurate and robust and it can be further 
enhanced and modified for better visualizations 
with the following add-on GIS functionalities: 
 Creating ARGO Float Profile positions. 
 Generating ARGO Float Trajectories. 
 Apply Geoprocessing tools to PFZ lines, 
SST, Chlorophyll, GHRSST, Wave 
forecast and etc.  
 Displaying the Pixel Value for all the 
active layers available with an option to 
select individual feature. 
 Date selection feature to select the 
respective data on the map with respect to 
date selection. 
 Integrating with the existing INCOIS Web 
Applications 
Geoprocessing Desktop Application for INCOIS Web Services. 
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